
panicularly by reducing reliance on market shares and concentration measures alone. For

ex.ample. in describing enforcement poliey for mergers ralsing concentration by more than 100

points 10 moderately concentrated markets (post-merger HHI between 1000 and 18(0), the 1984

Guidelines had stated that the Antitrust Division ~ is likely to challenge mergers in this region"

unless the Depanment concluded on the basis of other factors that the merger was not likely

substantially to lessen competition. In the 1992 Guidelines. the language concerning the

l.i.kelihood of legal challenge was deleted, and the concern moderated to state that such

transactions "raise significant competitive concerns" depending on other factors set forth in the

Guidelines.

Similarly, when evaluating highly concentrated markets (post-merger HHI above 1800),

the 1984 Guidelines srated that mergers that increased the HHI by more than 100 points were

likely to be challenged because, "only in extraordinary cues will such [other] factors establish

that the merger is not likely substantially to lessen competition." By 1992, the standard had

been modified to reflect the belief that if a post-merger HHI exceeded 1800 and the change was

greater than 100, there was a presumption that the transaction was ..... likely to create or

--enhance market power or facilitate its exercise." Even in this cue, however. the Guidelines

stated that this presumption could be overcome by a showing that other facton made the exercise

of market power unlikely.

The cbanps -in lanpap between 1984 and 1992 retlected the actual enforcement

standards beml applied. Few cases were broupt durinl the 19801 that IdempUld to prevent or

enjoin mergers in marltets with post-merger HHI's below lSOO, reprdless of the chanle in the

ita GuideliDel ill 1914. "I'M joiDt 1992 GuicIeiiDeI thus retlect a nvilioD of die 1912 .. 1914 docu_CS.
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HHI. In fact. an analysis of the cases actually filed by the FTC and Antitrust Division found

that complaints were seldom brought in markets where the post-merger HHI was In a range of

2000 to 2100. For example. in 1989 an American Bar Association Task Force wrote:

The quesuon remall1S. bowever. wbether the 1984 Merger Guidelines accurately present the IAntitrustI
Divlslon's enforcement poilcy as appiled to actual CaMS.... The Division bas brought very few cases
10 wblch the HHI levels for the post-merger Indusuy were between 1000 anei 1800. although the 1984
Guidelines Indicate that 1[1 this range the Department "is likely to chaHenge" a merger that increasu
the HHI by 100 POlDts or more. absent countervailing factorl. Similarly. it appears that a significant
Dumber of mergerl with HHIs in exc... of 1800 aDO HHI iDcreuu above 100 have not been
challenged. despite the 1984 Guidelines' auenion dW such merlen lack aoticompebbve effects "only
In extraordinary cases." The resulting public perception is dW the Division may be pUl'IUlDg an

enforcement policy more lenient than the 1984 Guidelin.. dictate.•.42

Similarly, in commenting on the 1984 Guidelines. the then-Acting Assistant Attorney General

for Antitrust, Charles James. stated:

... the concentraaon standards [in the 1984 GuideliDelI did not retlect ellforcemeDt practice. I.n fact.
the aceoci.. challeoled only very few merlerllo mocierately conceDlrlWICl marketa and only some of

the merlen io marUti dW were high.ly cOnceDcr..-.43

The failure of the antitrust agencies strictly to enforce the 1984 Guidelines, in which the

standards were based heavily on concentration screens, ret1ected two practical considerations.

First, in reviewing mergers for enforcement action, the agencies routinely considered, and pve

substantial weight to, factors other than concentration and market shares. Thus, a wide variety

of factors, several of which were subsequently incorporated into the 1992 Guidelines, played

major roles in the screening process, and influenced the agencies in their exercise of discretion

in case selection.

GooJt.pon of .... ABA AaIitnIl Law SecIiaG Tilt Pone oa AaIitnIt Divilioa of .... U.S. o.,.rc-& of
JUllic:e." AIItjgM Law Jmne1. Vol. 51, __ 3, p. 760 ( -...n.

0Cbariea A. J.......OVW+.... of me 1992 Hon-I.M.... <JuitHie-," "'-Law IMMI. Vol. 61,
~ 2. p. 449. See a1Io J..- L. McDavid, ..". 1992 HoriaaIMaI ...... CJuideI. ~ A PIIIcIi.u.w'. Vi.-wof
Key 1__ ill DefeadiD.& M....... AQlitrylt Law Joyrpal. Vol. 61. __ 2, ftL 9. p. 461.
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Second. in the 1980s. in ruling on merger acuons brought by the antitrust authonties. the

couns gave substamial weight to factors -other than concentrauon. Indeed. a slgniricanr number

of cases brought by the government were rejected. with the courts pointing to factors In addition

to market shares and concentration. For example. 10 one imponant Circuit Court decislOn

(United Stares v. Baker Hughes Inc.), the Court wrote:

lmpcMlDe a beavy burcieo of prociucuoo 00 a defeoGaDt would be panicularly aDomajola wllere, as
bere. Illi eay to establish a pnma facie c...... The loverumeot. after all. CaD carry iu iDitiaj burden
of prodUCtiOD simply by preseatiag marlcet concentration staaltJcs. To allow lbe &overnment vinually
to rut iu c..... at lbat point. leaviog the defeDciaDt to prove the core of lbe di.I&... woWQ &rouly
int1ale lbe role of statistics In acuooa brougbt uDder Section 7 (of the Clayton Act). The HerfiadalU
Hincbman ladex caaDOt guarazuM litigatloa vietones....RequiriDC • "clear ahowiac" ia this ..tUDe

would moye far toward forclDg the defendant to rebut a probability with a CeI1a1Dty.44

Similarly, in United Stales v. Syufy Enlers.. despite a merger to monopoly for a short

period in the distribution of first-run movies in Las Vegas, the Court wrote:

TUDe after time. we have recoplzed thil buic fact of ecoDOaUc life: A bip marDt Ibare. tboup it may ra.
aD iDfereoc:e of m~ly power. will oot do 10 in a aaarket with low emry burien or other eviddce of •

defeadaDt'l iDahility to eootrol pricu or exclude compeciton.45

As this discussion reflects, in antitrust enforcement matters involving changes in market

structure, the antitrust authorities, in exercising prosecutorial discretion, and the courts, in

actually enforcing the law, have both relaxed the concentration and share standards that may

"UttiMJ s.. v• ....H'" 11fC.. 901 F.2d 992 (D.C. Cit. 1990). Ia tile ... cue. ill tbe.-rbt for
bInIroct by""". • t pctlSld driIIiaI rip. die HID iDct • d by 1425 paiIIII. frcIa 21'72 to 4303. n. Court
poiDted to .., .cry by foreip finDI lad the sopbillicaaioc of buyws u c:oaditioal lllitiptiac
CODCaD t...t _IUD .

...u....s.. Y. sm &.n.• 903 F.2d 659 (9tb Cit. 1990). III S1tf'1. die CGUIt cit8d wida appnMI H"",·
W..,. FDDtII.IIC Y. """'''.1 6r1 F.2d 919. 924 (9IIt Cit. 1910). C*t. .... 450 U.S. 921. 101 S.Ct
1369.67 L.E4. 341 (1"1): upau...at .... di¥onled froID CD rill .-lily. [CIa) am •
........, pic:an of & "'I-aUiIity 10 caaII'OI pricIII or~ CO,", ni..... ~y. ill U"";' s.-... CtlunyL.-'''. J.., ?SlF. StIpp. 669(1). Milia. 1990). dleCOllllNj.M t D.F.n. lofl......
...., to fluid milk producen ia Mi. ,otis 100 rc. froID
2116 to zan. n. Caurt poiIMId to tba _ of eaII'y aad ex~. die ..- of powerful bu,.... lad
efficieaciel dIat would be CI'UI*i by Ibe lrIII8CCioa.



have been applied in the past. and moved away from very heavy reliance on market share and

concentration measures. Instead. they have applied what is appropriately viewed as a "rule of

reason" analysis that incorporates many factors other than market share that are important to the

competitive process in specific industries. Such a rule of reason approach is particularlY

appropriate for markets such as those for mobile telecommunications services. where the facts

and circumstances vary by region.

V. StrudmJ1 Analysis of the; Mgbile Tela3 m1rnunjqtjgna Martr&

capacity and Mulct Shares

Because the available evidenCe sugg~ that fIrms may move with relative ease from the

provision of one mobile telecommunications service to another, capacity is an appropriate

measure of a finn's share. 46 Where firms may offer an array of services with existinl

equipment and infrastructure, current sales are not a good measure of competitive presence.

Rather, the silDificance of each firm is better pUled by its ability rapidly to provide the various

services in the event that prices and profits change to make specific activities more (or less)

profitable. If a finn's caplcity were simply identified by the bandwidth authorized to .pmvide

mobile telecommunications services, and a cellular operator's entire capacity was shifted to

digital teebnolcJut ach cellular operatOr's caplCity share would simply be its share of iDdu.Ia'y

•
.".... a U 'inID. 1 1.41. More .,....,. a ..... 'ilna - .. &-'1 widIiD. -at

der-r41 aa ill I ,.r, pi of .... JIGIl Irti= it .-wi widl -at. Ia M: CII tin, ...,.
(T.... 1 to 12). we " ,. by _,-;...m- widl t ndwidda.-w -at.
1D pnccice. ..... _ will .-we aaly • .,.,.... of pape'MioD widIiD • ...at ( __ will
IWVe ca-=-. ia. ITA widIiD ...at) do ..~ _ dIII -at
would IIave • -u.r til.- ill ,.. AI ca., n ,.. ia T 3 to 12 pro¥idII
'wara~· CClIIIJI of HHIL W• .-. to cilia poiMM of ....
bow • fina' iD • ...at for mabile c_a'lll_'" ..w. IIIouId be CCCQ __ die ..w:e
terricori. for ~iton an DOt aU die __ IDd mutetwide.
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bandwidth. Since each cellular operator holds 25 MHz of the total 170 MHz bandwidth

available to offer mobile telecommunications services. its share would be 14.7 percent [25 MHz

170 MHz = .147l~7

For mobile services. however, a carrier's effective capacity is not necessarily measured

solely by the amount of bandwidth assigned to it. What is important is how that bandwidth, an

input. can be converted into usable output. the iniomation that it can carry. Under FCC rules,

incumbent cellular providers will. for some time, have an obligation to serve customers who

wish to continue to use analog equipment, or who use digital equipment that is incompatible with

that of the cellular operator in whose area they are calling.~· Because of this obligation to

continue to serve customers that have purchased analog equipment. the effective capacity per unit

of bandwidth will be smaller for existing cellular operators than for those new PeS carriers not

similarly encumbered. Although there is some uncertainty about the precise magnitude, studies

estimate that the capacity of a given amount of bandwidth is inc.reased substantially if digital

rather than analog teChnology is used to provide a service.·' This means that the share of

industry capacity available to incumbent cellular operators will be smaller than their bandwidth

share. The greater the percentage of bandwidth that must be reserved for lower-capacity cellular

operations, i.e., the smaller the percentage converted to digital, the smaller is the market share

•
.",. 170 MHz of IIIMTiM is .... 120 MHz dill wiD be ....... far PCS. IIId .... 50 MHz 1IIIIIPIo,.& by

eailaial c:eUuJar curiIn. A..iii_Cll*ity (e.I., ,..,.. SNit lie_Fl.) wiD be awiJabIe to ofFer mobiIe...w-.
w. Idd... tile lipi&c- of daillldditiaaal e-pIlCity below.

.,.,., Bwrs wi 0rdIr. 1 til.

-o.P. R-' (.,.... It All TOfIIIIIr: Tbe COIl StI_ of ,..-. Ca -.,.. Sr"".· ,......
CommuaicaaiouCongniwjon.Ofticeof"-adPolicy.N~"""'I992.pp.~)providII ......--for_Y
of .....;....
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of the cellular carrier. Incumbent cellular operators will face an analog "handicap" so long as

they must continue to provide analog cellular servIces.

Table 1 presents the share of industry capacity of a cellular operator that holds a license

for the use of 25 MHz of spectrum~ the FCC auctIons the rights to use an additional 120

MHz of bandwidth. increasing the total bandwidth available for mobile telecommunications

services to at least 170 MHz. Capacity estimates are derived under various assumptions about

(a) the percentage of the existing cellular assignment that has been convened to digital, and (b)

the increase in capacity resulting from a shift from analog to digital systems. 50 For example,

assume that each of the two incumbent cellular operators must hold 10 MHz of their existing

assignment of 2S MHz to serve customers with analog equipment, and that digital technology

increases capacity by a multiple of 6 over analog. Under these circumstances, a cellular

operator could tum 15 MHz of bandwidth to digital services, and it would continue to operate

10 MHz with analog technology. While the operator would have a 14.7 percent bandwidth

share, it would have a share of only 10.9 percent of industry capacity to provide mobile

services.

-nus u.- will ...... ill pat OD tbe di....~ empIoyc.... E.a-. of tbe ill~
from &be~oN'"~, for wItida caIn ioM.. Pili Cst iD 1M ......... froID ........
of 2 to II, ~IP t·,. OD nIIIiIio ...-IIad, T_~ Mlikiple Aeee- (TDMA),
F...-cyDi~M A.- (PDMA), at eo. DiviIiae ~ (eDMA). dIM is...... n.
t- CMe"''' by • lakiDdofa-ic ~ ...,.". .. -z $ of·.....
thne-foid~ ill C,I:ity rellliw to 1M~ c:eUaIar n d d," wIIiaIa is c . 115t widl 1M loMr -' of
tbia,.... Tbe upper.. of of ca.__ of 10:1'" 11:1_ - ...
IdapciOD of Coda Diviliaa MIIItipIa"- (eDMA). S. ·US WEST H.-V.- ... QUALCOMN - -
.... to form eDMA-..h: ri_ ........ Np, It n' w;n. May 11. 1993. A iIrc:I-. iD
C81*icy will .-.It ... ifT... Divilioa Multiple~ (TDMA) is .....,... Ora TDMA - ....
tile lad iD TDMA dilital ceUuIu.,.... iuIIllaboaa. It BP'i_ Wjn, Sepculber 30, 1993.
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Table 1

Share of Industry Capacity of a Cellular Operator with a
25 MHz Assimment

MHz MHz DigitalJ Analog Efficiency Factor

Analog Digital " 3 4 6 10 18-
20 5 0.100 0.081 0.071 0.061 0.052 0.046

15 10 0.113 0.100 0.093 0.086 0.080 0.076

10 15 0.125 0.117 0.113 0.109 0.105 0.103

5 20 0.136 0.133 0.131 0.129 0.127 0.126

Source: Charles River Associates.

Table 2 presents similar computations for a cellular operator that adds 10 MHz of

bandwidth to its existing holding of 2S MHz in the forthcoming PeS auction. In this table, the

capacity share represented by the added 10 MHz is simply added to the share of capacity in

Table 1. Comparison of cells in the two tables shows the increase in the capacity share from

the added 10 MHz that occurs under the various sets of assumptions. For eumple, if40 percent

(10 MHz) of the original 25 MHz must be retained for analog services. and the efficiency

advantage of digital over analog is a factor of 6. adding 10 MHz of digital capacity to the

cellular operator increases its share from 10.9 percent to 17.4 percent. Had the cellular carrier

been able to tum all of its 35 MHz of bandwidth to digital applications. its effective share would

have in~ to 20:6 pen::ent.
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Table 2

Share of Industry Capacity of a Cellular Opercuor with a
35 MHz AssilI1ment

MHz MHz DigitallAnalog Efficiencv Factor

Analog Digital 2 3 4 6 10 18

20 15 0.167 0.151 0.143 0.134 0.127 0.122

15 20 0.177 0.167 0.161 0.155 0.150 0.147

10 25 0.188 0.181 0.177 0.174 0.171 0.169

5 30 0.197 0.194 0.192 0.191 0.189 0.189

Source: Charles River Associates.

We expect that cellular operators will. over time, convert their analog systems, shifting

gradually to an all- or primarily-digital system. But this transition will take some time, during

which the analog "handicap" will limit the market shares that should be assigned to these

carriers. As this transition occurs, the capacity of the cellular carriers will increase. For

example, as described above, if a cellular operatOr must reserve 10 MHz of capacity for analog

and the conversion from analog to digital increases the capacity of the convened bandwidth six-

fold, the operator's share would be 10.9 percent. based on the current allocation to PeS/cellular

of 170 MHz. As the cellular operator gradually converts more capacity to digital, its share will

rise to a maximum of 14.7 percent. If, however, new capacity becomes available for mobile

services durina this ]feriod - through the use of SMR, for example - the cellular operator's

share will not reICh that level. For example, if an additional 10 MHz becomes available from
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SMR earners. a firm with 25 MHz of digital capacity will have a share of 13 .. 9 percent. rather

than 14.7 percent. 51

Other new entrants into the provision of mobile telecommunications services may funher

serve to reduce concentration in the markets In which cellular operators compete. 52 The

Commission can be less concerned about increases in the capacity held by cellular operators as

they shift to digital technology if. at the same time. the capacity share held by these operators

is reduced by new entry. Indeed, even if, in the initial pes auctions, limits are placed on the

amount of spectrum in the 2 GHz band that can be licensed to cellular operators, it may be

appropriate to relax these limits as new carriers enter to serve the mobile services market in the

future.

MobUe Telecommunications Services Mvkct Concentration

In the analyses above, we concluded that there is a market for all mobile

telecommunications services, and that market shares associated with providing these services

should be measured by the ell"iitY of operators to deliver information through their assigned

bandwidth. On the basis of market shares derived in this manner, we may evaluate

concentration and the changes in concentration implied by the transfer of licenses covering

specific amounts of bandwidth and capacity. S3

"W1We "'.-y to be .....Wlly ...u cIIc:r I ill Idditiae of 10 MHz of C8p1City would
have a .........1 OIl -at ~.InIioa,• n ad by IUD. w. cIiIcuII dIia i-. beAow.

~ S. s....... (...... iD .... sm.. It Wp t' • r .... "WezNaakn 8lI ri._." OCtober 18. 1993. pp. I,
14-15) for ct.::ripcioaI of a IIUIIIber of 1IMUi.....winl_.,.. _dial aN pi eM for depIoy-' ......
ill 1994.

~ .... tat. we ..... catc=hti-.r 1m -,. dill 10 MHz is far .-101 ............ IDd dill diIital
tedIDoIoty will have 6 u.. .... efI'8c:Iive CIIf*ity of.... OW ~ aN DOtIlrlcted by die
specific Dumber ...... for eidalr _nnptHxa, aldIautb dJIir .."ue.tioa 10 IpeCific e:a- will be.
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InitiaJ Distribution of Bandwidth - Moderately Concentrated. Table 3 presents market

share and concentration measures under the assumption that cellular operators do not secure any

capacIty in the fonhcoming pes auctions. and that all of the channels made available are

licensed to different firms. (Tables 3 to 12 are appended to the text of this report.] Under these

assumptions, existing cellular operators would have effective shares of 10.9 percent of mobile

telecommunications capacity (ignoring SMR). A new PCS operator using Channel A or B would

have a share of 19.6 percent.jot The HHI for the industry would be 1342. .5.5 This is the least

concentrated market structure possible in the period immediately after the pes auctions.

Subject to cenain limitations, current cellular operators will be allowed to acquire

licenses for the use of 10 MHz of bandwidth in the PCS auction. .56 If just one of the cellular

operators were to acquire a license for an additional 10 MHz. and all of the other firm shares

presented in Table 3 remained unchanged, the cellular oper2tOI' acquiring the added cap8city

would have a share of 17.4 percent. and the HHI would increase by 142, from 1342 to 1484.

[See Table 4.]S7

Note that after the cellular operator acquires a license for an additional 10 MHz. to

3S MHz (17.4 percent of capacity), its share would remain below that of a new PCS competitor

~ ... pIIiad ...... Irndimp- is eft'ecIive, cell... fi,.. wiD bave ......... tha wouid occur
wilbow &be b Iii.,. 81 die ....iClIp liDea iDduItry capllCicy, .. of &be DOD-allu1u'~ ......
sUre tbaD would be ..~ widlaut die blIadicap.

ua-. of iu aay be alilbt dilcNpaciel~ It.e HHII lad me- oa.iDId froID die
rwported aarUt .

.... BwawlOnllr.1197-III.

non. ..... ia die HIU nn.... froID aay be ClIIIrI $ d by 011£4 Min, (2IIt) .-
b an die __ ..... of 1M -...... For die ,. ia die -t. dill CIIhIIIr 1M .........
firm have... of 10.9,....,. 6.5,....at. awpllCtively. The cbIate ia ... HHI 1iq frtaa die .
is 2(10.9 x 6.5) - 142. Sea M GuideliDM. 1 1.51.
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that acquired either Channel A or B. which conveys 30 MHz of bandwidth, and a 19.6 percent

share. This "analog handicap" thus has a relatively large impact on the respective shares of the

rival firms.

A cellular operator that acquired a license for 10 MHz of bandwidth could be permitted

to acquire modest amounts of additional capacity without violating current antitrust agency

enforcement standards. For example, if a cellular company acquired a license for another 5

MHz, the HHI would rise by only 92 points, from 1484 to 1576. Even if both of the cellular

carriers had licenses to use 35 MHz, the addition of a license for 5 MHz by either firm

(bringing its total to 40 MHz), would nOl trigger Guidelines review because the change in the

HHI is less than 100 (in a moderately concentrated industry). [See Tables SA and 58.]

IDitial Distribution of Bandwidth - RiChly Cnnq;ntrattp. ID light of the Commission's

pending plan for the allocation of spectrum for PeS services, there is a very large Dumber of

possible distributions of licenses and consequent market shares. Evaluation of the change in

concentration that would result from an acquisition that occurred it= the initial assignments

depends on which initial distribution eventuates. For some of these distributions, a specific

transaction may have little if any competitive significance, while from other initial stares the

market share and concentration effects may be quite large.

The Commission's plan for assigning the PeS spectrum could result in relatively hiP

initial levels of concentration. Some firms may hold licenses for up to 40 MHz (current c:eJluJar

operators are limited to 35 MHz); 40 MHz devoted to digi1al technologies would yield a market

share of about 26 percent of effective caplCity. In Table 6 we present pro fOmlll HHI

calculations showing the "wont case, " or most highly concentrated, market strueture that could
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occur under the Commission's plan. This market srructure would have two non·cellular finns.

each holding licenses for 40 MHz. the two cellular operators each with licenses for 35 MHz.

and a fifth firm with a license for 20 MHz. 58 This distribution of firm sizes results in a market

structure in which two new pes suppliers have shares of about 26 percent. the incumbent

cellular companies have shares of 17.4 percent each. and the HHI is 2136.

Under the Merger Guidelines. such a market would be considered highly concentrated.

Even in such an industry, where there are only five firms, however, further acquisitions may

be permitted, depending on the effect of the transactions on the HHI, as well as on other factors.

Our analysis shows that many possible acquisitions by cellular operators of licenses for capacity

beyond 3S MHz would not violate the Merger Guidelines. Indeed, many possible transfers of

capacity would actually reduce market concentration. For example, Table 7 reproduces the most

highly concentrated market structure possible, and evaluates the HID implications of the

acquisition of a license for 5 MHz by one of the cellular Companies (increasing its assignment

to 40 MHz) from the fmn that initially held a license for 20 MHz. In this setting, the cellular

fmn would still have smaller share than the two new PeS competitors (20.7 percent versus 26.1

percent), and the HHI would rise by only 50 points. Under the Merger Guidelines. this

transaction would only barely triuer an investigation, and might well be pennitted after other

market factors were considered.

"It _ uaIibIy ~rIIId wa.Id ...uy 0Cl*r. a& ... a& 1M a.. of 1M iDitiaI
1UCCioD. For to occur, of die firm' A_d. A..B (30 MHz ill. MTA) .
acquire • 10 MHz cbsi ' ill .... of ITAI wi MTA. _1Ida CIIUuIIr ...aIDr of
die 10 MHz allocIIioaa ill .. ITA widlia • MTA, wbic:b is aiIo die ..... ill openIIiaI..... IVq adler
iaitial diltributioD of die PeS IpIICU'UIII would ..wt ill • lower HHI.
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The contrast is more pronounced for another possible transfer. From the same initial

dismbutlon of capacIty. assume that one of the cellular operators acquired a license for 5 MHz

from a firm that initially held 40 MHz. In this case. the HHI actually falls by 35. from 2136

to 2101. [See Table 8.] The reducuon in the HHI resulting from the decrease 10 the share of

the selling firm is larger than the increase in the HHI that accompanies the cellular operator's

acquisition of new capacity.

The End of the Analo& Handicap and the Entry of New Competitors. At some point in

the future, current cellular operators will be freed of the obligation to continue analog services.

At that time, they will be able to offer all-digital services on comparable terms to the new

entrants. The end of the analog handicap would tend to increase the shares of the cellular

companies. Despite these increased shares for two of the larger firms, the HID for the industry

remains essentially unchanged. For example, in Table 9 we leproduce the shares and HHI from

Table 3, and compare them to the HHI after the elimination of the analog handicap. The HHI

changes from 1342 (With the Analog Handicap) to 1332 (without the analog handicap)."

Moreover, during the period in which the analog handicap will disappear, we also expect

new firms to enter. As discussed above, we expect a significant amount of new capacity to be

available from, for example, the consolidation and digitization of SMR carriers' capacity. Ifby

the time the ana1o& hanclicap is eliminated, two new firms, each having S MHz of capacity, were

"AI HHI~ of ceUuIar ....1. • .......... HIlI CC*ri.....
of -=b of 0IMr'• ......ullllr m- dec of die mer- ia iDdaIIrY CllpllCicy ,..a... fraaa die
elimiutioa of the aaaJot bllldiClp.



to have entered. the HHls would be lower than those oresented above. oo In Table 10. we have

added firms each with 5 MHz of capacity to the distribution of firms in Table 9 (Without the

Analog Handicap). The addition of these firms causes the HHI to fall from 1332 to 1204.

In more highly concentrated settings. the addition of 10 MHz of capacIty. held by either

one or two firms. has an even larger impact on the HHI. In Table llA we assume that the

analog handicap has ended. and one firm with 10 MHz of capacity has been added to the initial

distribution of five firms shown in Table 6. In this setting, the HHI falls from 2093 (the HHI

Without the Analog Handicap) to 1898. Beginning from this allocation with 40 MHz, an

acquisition by one of the cellular firms of a license for 5 MHz from a firm with a license for

40 MHz would leave the HHI unctianged. If one of the cellular operators were to acquire a

license for 5 MHz from the smallest firm, the HHI would increase by 93 points to 199I rrable

lIB]. Note, however. that even if this were to occur, the HHI would remain below the level

that had prevailed prior to new entry when the analog' handicap was present. [Compare

Table 7.]61

The rnA Pmppgl

In its Petition for Reconsideration, CTIA proposes a different assignment of bandwidth

in the pes auction than that specified in the SClCQDd Report and Order. Specifically, CTIA

-We baw I' t ..., 10 MHz of c:apIlICity woukI be &VIiIttItIe for mobile ....,ica froID ..........
available 10 SMa ","L ~, U aacb u 19 MHz .., be .vUlMle aad could be COIIIOlidaled. TbIa,
our MIUIDpCioD _ oaI, 10 MHz iDdudid iD die ....... c&'n·laciaII is~ve.

"Note a1ao daat. to .... ae.c ....arictioD _ 1M ceIl_ opInIOn' ri.... to acquiIe li;l_ far .ddiliae"
bIadwichb is prwdiaMd _ ill ".. amvw" or ire'•••;y .......' by tile ti_ b.d.., ..
eli.;·• .., die ... pcs m- liUly wiD be ...Wi.... viMJle cc..uilDlL If dill OCCUI'I , DO ....
be aay~ 10 limit Or r.na .... aow4d cellular '*'"-s. IM.i...... li'II"iItmaD 011 die riJbI to .....
OWDer'Ibip apt "1IM'J'1.Iri1y 1_ 10 aa iDefftc_ a1kaIioa or _ of die PeS fII*IIUIL ".... .. ratiaaale
for placiDl limica 011 cell..... CJI*aIOn may erode with time u aew colllplCiton become eICabIiJbed.
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proposes that the FCC award four 20 MHz and four 10 MHz licenses. This distribuuon of

bandwidth would result In lower market concentration than the assignments currently

contemplated. Table I:; presents share and HHI calculations for the spectrum assignment

proposed by CTIA. The table includes calculations that both reflect and ignore the analog

handicap. and assumes that: (1) incumbent cellular operators do not secure a new license: and .

(2) each license is acquired by an independent firm, Under these assumptions. the initial HHI

with the analog handicap is lO87. and it is 1125 without the analog handicap. The HHIs

resulting from the initial distribution anticipated by the FCC are presented in Table 9. In each

case (with and without the analog handicap), the HHI falls by more than 200 points. With the

analog handicap, the HHI falls from 1342 to 1087; without the analog handicap, the HHI falls

from 1332 to 1125.

Computinl Market Shares Within a Geompbic; Market

The computations presented above are "worst case" estimates of HHls within a mobile

telecommunications services market. The calculations assumed that each firm with a spectrUm

assignment served all customers within the geographic market. In fact. this will often not be

the case. Because licenses may be awarded for both broad and narrow regions. and because

price discrimination is barred by Section 202(a) of the Communications Act. many providers are

likely to offer service to only a portion of customers within a bt'Ollder market. For example,

assume that a MT~ is a relevant geographic market for mobile telecommunications services.

Some firms will likely only serve one or more BTAs within the bl'Older MTA-wide market.

One fmn will have an assilllment of 20 MHz within some BTA. aDd (iporing the analog

handicap) a corresPonding 11.8 percent bandwidth share in that BTA (20 MHz -+ 170 MHz =
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.118] If that licensee. however, operates only within that BTA. Its ability to serve Customers

In the entire geographic market (which in this example IS the MTA) IS deternuned both by ItS

bandwidth and by the proportion of the population (or potential customers) in that BTA. Thus.

if a firm has an 11.8 percent share of the bandwidth in a BTA that contains 20 percent of the

population within the overall MTA market. then its share of the market is only 2.4 percent 

the portion of the population in the BTA multiplied by the share of capacity within the BTA

[.118 x .2 = .024 percent].

This issue of the proper computation of a firm I s share within a geographic market bears

directly on the Commission's proposed limitations on the right of cellular operators to secure

MTA-wide licenses in the upcoming PCS auction. The Secopd Report and Order bars a cellular

operator from securing a MTA-wide license for 30 MHz of bandwidth if that operator a1.rady

serves mote than 10 percent of the popUlation within the MTA.

Assuming apin that the MTA is a relevant geographic market, using the method

described above, we may estimate the share that a cellular operator would hold if it were

assigned a 30 MHz. MTA-wide license. The cellular operator's market share in the MTA would

be composed of two parts, its share represented by the MTA-wide, 30 MHz license~.and its

share within the BTA(or BTAs) where it operates weighted by the proportion ofMTA popuJation

in the narrower area (ueu). Assume, for example, that the operator served, under its cellular

license, only 10 pelaDt of the popuJation within a MTA. and that it then secured a 30 MHz

allocation of specaum in the PCS section. The first component of its share would simply be the

share attributable to the 30 MHz that may be used to serve the entire MTA. or 17.6 percent (30

MHz + 170 MHz- - .176].
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The second component of its market share. attributable to its cellular operanon. depends

on the pornon of the population served within the MTA. Wherever such a firm current!y

operated. it would have assigned bandwidth of 25 MHz. or 14.7 percent of the bandwidth in that

(limned) area (:5 MHz ..;- 170 MHz = .147]. Its share of the capacity to serve customers

within the broader market (the MTA) represented by this cellular license would be only 1.47

percent (.147 x .10 = .0147], reflecting the fact that the fum serves only 10 percent of the

population under that cellular license. The share of that fum within the total market is, thus.

the sum of 17.6 percent (its MTA-wide share) and 1.47 percent (the share attributable to its

cellular operation), for a total share of the market of about 19.1 percent. The cellular operator's

share within the market increases as the portion of the population served with the cellular license

rises. For example, if the cellular operator served 25 percent of the popuJation in the MTA, and

it was allowed to acquire the rights to a 30 MHz license. it would have a marketwide share of

21.3 percent.

The rule barring a cellular operator from acquiring the rights to a MTA-wide, 30 MHz

license, if it currently serves 10 percent of the population. limits its market share within the

MTA to no more than 17.6 percent. The Second Rcpm and Order. however. allows new, non

cellular operaton to acquire as much as 40 MHz, or 23.5 percent of the capacity within a MTA.

Thus. the limit imposed on cellular companies results in a substantial difference between the

positions that may be achieved by the two classes of competiton. As shown above. the share

of the cellular operator would rise toWard the 23.S percent ceiling that is allowed for other firms

as the proportion of the population served under the cellular license increases. The portion of

the population witfiin the MTA served under the cellular license would have to rise to just over
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~o percent before its share of the capacity to serve customers within the market reached '23.5

percent. 62

These examples have assumed that: ( t) a cellular iirm' s territory was the same as a BTA:

(2) the cellular firm's operations are limited to the MTA, l.e., that its operauons did not "spill

out" of the MTA; and (3) the MTA is a relevant geographic market. However. the methodology

presented above is also applicable if the MTA is a market and the cellular operator I s territory

is wholly within that market. 63 If the cellular company's territory extends beyond the MTA, and

the relevant geographic market is broader than a MTA, then the methodology is overly

conservative. Where the geographic market is larger than a MTA, and the cellular operator's

territory extends outside the MTA (but remains within some broader market), the fonnuia

described above, by limiting attention to only a portion of the total market, will systematically

overstate the share of the cellular operator. This implies that when the geographic market is

larger than a MTA, a cellular company could serve even more than 40 percent of the population

within the MTA, and still not attain a share of 23.S percent.

VI. limimim 011 CoUIIIjw; Bcbayjgr

Under the Merger Guidelines, the number and size distribution of finns in a market are

important initial indicators of the likdihood of competitive behavior. This follows from a belief

arsu.. rra. MTA-AIloc8Iiaa) + ((ITA SbIn)(ITA Partioa of ,."..••_») - Total MTA-W. sa...
ANn_ tba& 1) .... c.IIuIIr opalltOr ICqUina • 30 MHz MTA aIIocIIica (17.6 pII'CIU); 2) boWl. 25 MHz
allocaIiOD widIiD _ITA (14.7 .....); &ad 3) may 1Iakl .... of ......... 23.5 JIII'*I& of. MTA'.
CllpllCity. ODe aay IOIw 1M...tioD for tbe ...i_ pcuportiaD of tbe MTA'. popg.....dill c:.- be-- by
die cellular openIOI' witbiD ita ITA. .176 + .147(BTA PortioIl of Papal..) - .235. ITA PortioD ofPopuIIaiaa
- .401.

-err die Cellular 0qnpIUc Service Ana (COSA) i. eli... from. ITA. but .. eaIirely wi_. MTA.
ITA would be repJKed by CGSA ill tbe fonaula ill foocDote 62.
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that market panicipants can more easily coordinate their behavior when they are few in number.

Similarly. the costs of mOnItoring the behavIor of others. and enforcing any collusive

arrangement by punishing "cheaters." are lower when there are few industry panicipants.

The opening of the 2 GHz band for the provIsion of Personal Communications Services.

and the developments in the SMR band described above. will contribute to a reduction in

concentration in the provision of mobile telecommunications services. However, in this as in

other markets, it is necessary to look beyond measured concentration in judging the extent of

market competitiveness.

Many factots that are present in the mobile telecommunications market make concerns

about anticompetitive behavior even less important than might be sugested by the number of

ftrms and their respective market shares. These factors. which influence the strategies each firm

pursues, and thus affect the extent of market competitiveness. are: (A) the rapid pace of

technological progress in the industry; (B) the rapid growth in the demand for mobile services;

(C) the wide array of service offerings; (0) the structure of costs; and (E) an expanding fringe.

Factors that make collusion mme difficult and affect the ease with which deviations from

acollusive outcome can be detected and punished help to determine how close to the competitive

outcome the mobile telecommunications industry's performance will be.'" As a result, they

should be taken into account by the Commission when it considers whether to place limicadons

on the share of the J!lObile services market that can be served by any firm or firms.

TcdmglgrjsaJ PJvID!SJ. The rapid technological chanp in the provision of mobile

telecommunications is manifested in a high dqree of variability in the services offered and the

~ G.l. Stiller. "A Theory of 061OPOly," JggmaI of Pgljtjc;&I Emmmy 74 (1964), pp. 44-61.
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prices of those services. As new services are offered. a collusive agreement is difficult to

maJ.ntam because the pnce of each new service must be tntegrated into the existing price

structure. 65 When rirms are conunually modifying, improving, and adding new products and

services. reaching agreement on a collusive price is itself problematic. Moreover. as providers

adopt new technologies, the introduction of new service packages offers opponunities to "cheat"

on any putative anticompetitive agreement without provoking the "punishment" that might

otherwise occur. in pan because it is difficult for rivals to determine the appropriate price for

a new service. As a result. new services are likely to be offered at more competitive prices.

because it is easier to deviate from a collusive agreement when products are changing.66

In addition. rivals may perceive that the new services are being offered at prices that are

"too low" because they do not know what those prices should be.67 If technology and service

offerings were stable. agreements might eventually be reached on appropriate pricing, but such

agreements are difficult to effect when teehnology is changing continuously, as in the mobile

telecommunications services market. "Misunderstandings," or the belief that a rival is cutting

price in violation of a collusive agreement. will undermine an individual firm's confidence in

the stability of an agreement, and may result in further price cuts.

"R.A. PmIIr. W_ Law; Ap fprmgjc PM- tjye (Oaicqo, IL: n. UDivenicy of Qicqo rr-.
1976), pp. 5NO.

-P.M. ScIIlIIw Dmd cit.. p. 215,~ dill - npidly ....... COlt r.::aa. an
al-.red tbroqb ~ """y...~ an di tIIroutboY*tbe iDduIUy, tbe...
likely tbere will be ccdic:t rwprdiD, priciaJ cbaicII "

"0. fIctar ... coaa.... to dIia cIifftcuIty is ...... .-y ... eli...c.- for aew -w., ~ ...
firm is uubie to pia iaforaII&ioD 011 die COllI of its riftls. 'l'b.-. a low price apt be tI.-d • a d8YWIioD froID
.....,..meat wb-. it OIlly retlects the low COlts of its ...."..
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Market Growth. The rapid rate of technologIcal innovation not only hinders the smooth

funcuoning of a collusive pricing agreement in the mobile servIces market. but it also results in

rapid market growth. Such growth may weaken the incenuve for rirms to parucipate in collusive

agreements because. when markets are growing rapidly, demand may become more inelastic,

so the gains from deviating from a collusive pnce are greater. 6
& If the probability of detection

is unchanged and the gains from deviation are increased, firms are more likely to price

aggressively, to the benefit of consumers.

The mobile telecommunications services market, even when confined to mobile telephone

service, has exhibited extraordinary growth during its relatively brief history. The number of

cellular subscribers has increased from about 1 million in 1984 to more than 15 million in 1993.

In these circumstances, there are potentially large gains to be made from attracting a large

proportion of new subscribers. 69

The importance of this factor is further enhanCed if there are significant leaming

economies. By keeping its prices low, a firm can increase production and achieve cost savings

more rapidly as it moves down its learning curve.70 Economic models that incorporate learning

economies predict that industry performance will be better if, instead of a large number of very

small firms, the industry consists of a few large, long-run, profit-maximizing firms. The

predictions of such models are consistent with put developments in the mobile

telecommunicaDons industry.

• JJ. ~.1IIdO. SIIoDer, "A S........."I1IIonac Model of Price Wan DuriD, ~," A=jsr
Egzgpmjc Rtyjew 16 (1916), pp. 3-...07.

.,.... may be 0'" to ....... by die .....way bip .. of "dIanI" -....-n...
"A.M. S.,..ee, "'The LeanaiD, Curve.. CompetitioD." Tht Bell Jwpa1 gffgpnpjg 12 (1981). pp. 49-10.
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Service Heteroeeneity. A third characteristic of the mobile services market that weakens

industry cohesion. and thus the ability of firms to raIse prices. is the heterogeneity of product

offerings.'1 The absence of an obvious basis for comparing service prices increases the cost

of monitoring and pUnIshing devIations from any collusive agreement. 7'2 With the introduction

of pes, product heterogeneity will increase. As a result, the cost of monitoring a collusive

agreement also will increase because price changes that reflect differences in service quality will

be difficult to distinguish from those that undercut a tacit agreement.

The StDlctyTe of Costs, An important factor that affects the ability of firms to coordinate

their pricing decisions is the structure of their costs, In particular, collusive behavior is

generally believed to be less likely in industries, like mobile telecommunications service, where

a significant portion of a firm's costs must be incurred reprdless of the level of its output, Le.,

when fixed costs are high relative to variable costs. In such circumstances, the incentive of a

firm to reduce prices if demand falls short of c:aplcity is much greater than it is in situations in

which output reductions result in larger reductions in costs. As Scherer and Ross note:

There i....... to betiew rUt ......c~ by hip o\WtIeM COIla an panicuJarly
~bl. to lIriciq dilCipliDe brukdowu wDn • cyclical or eecWar ctecliDe ia ctellWlli fOreel

member firma to ope... well below deaiped plaat ~ity""

7111Ua i. diIIiDct froaa the npidity wi. wbicb .me. 0"" c:Uqe, wIIicII .. diem d Ibow. BadI
factors are~t .....

12K.W. c.n-, _1l.Le MiIler. h • nMl Or '''i IIwn. Erd .. awl Ndic PqIjsy (New Yort.
NY: McGraw-Hill Book Coa!pmY. 1912). pp. 335·336.

"OR. cit., p. 216,
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They go on to observe that:

When demand falls below leveis tI:Iat will sustain capacIty oUt!'ut, tI:Ie profit-maJUmizing eDte~nse W1t1:1
high fixed costs cuts pnces more snarply ana suffers more severe erosIon of profits tI:Ian a sImilarly
Inclined firm WIth low fixed costs."'

The reason for this difference in behavlOr is that a finn with large fixed costs and substantial

excess capacity will experience significant losses because so few of its costs decline when its

output falls. In tum, the finn has strong incentives to increase its output by cutting prices

because the change in output can be accomplished at relatively little additional cOSt. In such

situations, pricing discipline among finns is difficult to maintain.

Although the demand for mobile telecommunications services is expected to grow rapidly,

it is also the case that much investment is both expected, and will have to be made, in

anticipation of that demand growth. There are thus likely to be many situations or time periods

in which some finns have substantial excess capacity, i.e., they will be able to increase their

output while incurring relatively few additional costs. That is precisely the situation in which

economic analysis indicates that vigorous price competition is most likely, and that collusion is

unlikely. 75

An ExpandjnC Erina and Future Eoto'. The calculations we have carried out above show

the importance of the expanding "fringe" io the mobile telecommunications services market.

The increased ability of SMR operators to offer a wider variety of mobile telecommunications

services argues for including them io the market, and the calculations reponed above reveal how

much the inclusion of two significant SMR providers reduces measured concentration. Some

1~. cit•• p. 211.

~ ditr.r.dy drivel COIIIIMIIitiaa ill ..... fWd COIl low variIItIa COIl --, is • cli:Knpn~cy

becweea capaty d. &lid tba& diaaepmcy C8D ~t eita.r from ..... ill depwncI or from l'lIpicIly

JI'OWiD' C&J*ity.
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additional entry can probably be expected from this source, which would reduce concentration

still further.

In addition. entry is likely from the large number of planned mobile satellite ventures,

many of which will target the United States market. 76 The proposed entrants are supponed by

major telecommunications firms, including Motorola. Sprint. GTE. Comsat. Hughes. McCaw,

and TRW. This fonhcoming entry further reduces the significance of existing market shares as

measures of the future competitiveness of the mobile services market. n

In sum, there is a variety of important market conditions that inhibit the ability of firms

offering mobile telecommunications services from either reaching or enforcing a collusive

agreement. When such factors are present. even transactions that increase concentration beyond

certain triUer levels. like those in the Merger Guidelines. will likely not threaten to reduce

competition.

Efficiencies From Combiniol Cellular and res

While anticompetitive conduct from allowing incumbent cellular operators to acquire

capacity in the 2 GHz band are unlikely, there are efficiency advantages from permitting them

to do so. For example. an FCC Office of Plans and Policy Working Paper" finds that there

are strong economies of scope between cellular services and PCS that result from the Operations,

Administration. and Maintenance services, Switching, and Handsets components of the cost

-So s.............. iD .... sa." ",",;new PM. ..w....... Btwi_," October 18, 1993. pp. 1 
14-15) deKribel aiDe...,-.

'", 1.521 of die M... Ouidlli_ .-.n- ~ of ± -at caadilia-. It -- dill
•....t or oqaiDa cbMIII iD .... ...tIt _, i dill .... c:umal of • pIIticuIar finD eidIIr
~ or 0'1. _ .... firm's f\dure call1lpltitive IipifiaDce.·

"'D.P. a-i, opt cit.
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model it analyzes. The results. which mdicate that the there are costs savings of about $65 per

subscnber per year from combining cellular and PCS operations (assuming a 10 percent

penetration of PCS and a 25 MHz spectrum allocanon). are SImilar to the economies of scope

found from combining cellular with either telephone or cable television operanons.

VUe Policy InmUrarions

On the basis of the analyses above, we reach several specific conclusions. First, the

limitation on the amount of bandwidth that may be licensed to a cellular operator could

reasonably be relaxed in many areas without the risk of anticompetitive harm. Even if BTAs

were meaningful geographic markets, we do not believe that allowing cellular operators to

acquire and hold more than 35 MHz of bandwidth would necessarily harm CC)mpetition. In many

market settings, such acquisitions would not even triger significant investigation under the

Merger Guidelines. Second, because the gqraphic market for mobile telecommunications

services will often be broeder than a STA, limiting the ability of a cellular carrier to bid for

licenses for 10 MHz of capacity in areas where it already serves only 10 percent of the

populations may, on competition grounds, be too restrictive.

The 35 MHz Umit

Given our analysis of shares and concentration in the market for mobile

te1ecommunicaaOftS pvices, even on purely structural pounds, allowinJ the cellular complDies

to acquire some additional bandwidth (S MHz, for eumple) beyond the amount they are

permitted to acquire in the PCS auctions wou1d not IHftSMriJy triger serious antitrust review.

Beginning from a market structure for mobile services that is moderately concentrated, one can

S6


